Formalin attenuates the stress-induced increase in plasma epinephrine levels.
Subcutaneous (s.c.) injection of formalin into rats is frequently used as a painful stressor that produces a three-phase nociceptive response. We have shown previously that s.c. administered formalin (0.2 ml of 4% solution per 100 g body weight) unexpectedly attenuated the increase of plasma epinephrine levels in rats exposed to exteroceptive stressors (handling, immobilisation). To clarify the mechanism(s) responsible for this phenomenon, the effect of formalin applications on epinephrine plasma levels was investigated in various experimental conditions. Subcutaneous application of formalin combined with exposures of animals to an interoceptive stressor, insulin-induced hypoglycaemia, significantly attenuated the stress-induced increase in plasma epinephrine levels, whereas plasma norepinephrine levels remained highly elevated. Moreover, administration of formalin to unstressed animals also manifested signs of an attenuated epinephrine secretion. Interestingly, intraperitoneal administration of formalin did not reduce the elevated levels of plasma epinephrine. We suggest that formalin attenuates epinephrine secretion from the adrenal medulla most probably via irritation of s.c. somatosensory receptors. We hypothesise that the irritation of the primary sensory afferents fibres might reduce the activity of the sympathetic preganglionic neurones innervating adrenal medullary chromaffin cells. Further investigations are required to establish whether the observed reduction of epinephrine secretion from the adrenal medulla is controlled by either spinal or supraspinal neuronal circuits.